A water-specific aquaporin is expressed in the olfactory organs of the blowfly, Phormia regina.
The high sensitivity and selectivity of perireceptor events in insect olfactory organs requires the concerted action of odorant-binding proteins (OBPs), odorant receptors (ORs), and odorant-degrading enzymes (ODEs). Sensillum lymph in the sensillum cavity is a physiological saline that not only mediates the olfactory signaling pathway described above, but also protects the olfactory neurons against desiccation. The molecular mechanism of how water balance is maintained in the sensillum cavity still remains to be elucidated. Here, we characterize an aquaporin from the blowfly, Phormia regina (PregAQP1). PregAQP1 possesses six predicted transmembrane domains and two asparagine-proline-alanine (NPA) motifs, and belongs to the Drosophila melanogaster integral protein (DRIP) subfamily. Transcript levels were high in the maxillary palp and moderate in the antenna. PregAQP1 accumulated in accessory cells located underneath a long-grooved hair in the maxillary palp and also in a receptor neuron in a thick-walled sensillum in the antenna. Expression of PregAQP1 in Xenopus oocytes showed water permeability in a mercury-sensitive manner. These results suggest that PregAQP1 plays a role in the maintenance of the aqueous environment of olfactory organs.